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(54) IMAGE FORMING DEVICE AND PROCESS CARTRIDGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent electric resistance of an electrophotographic 
photoreceptor surface from being deteriorated even when repeatedly used by providing an 
application member for applying a nitric acid ion adsorbing material to the 
electrophotographic photoreceptor surface in an image forming device. 

SOLUTION: The application member is provided in the image forming device for applying the 
nitric acid ion adsorbing material to the electrophotographic photoreceptor surface. The 
nitric acid ion adsorbing material to be used is a substance having the property to adsorb 
nitric acid ions (N03-), more concretely, a substance to be tested having 13 mg/l or smaller 
nitrogen amount when the total nitrogen amount is measured by a prescribed method. As the 
nitric acid ion adsorbing material, magnesium silicate, aluminum silicate, magnesium oxide, 
magnesium hydroxide and the like are cited as examples. One of the preferable form of the 
adsorbing material is granules from the standpoint of easiness of application when applied to 
the photoreceptor. Concretely, the average particle size is 50 /imor smaller, preferably 10 
j± m or smaller and the lower limit of the practical average particle size is around 0.01 fl m. 
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(54) [S8W(D£;*] OS«^^eS^n-fex*-h»Jy^ 



(57) [W®] 

mm] mvte L&m it hm^nm^mm<om 
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#08 2 0 0 1 - 2 2- 1 4 0 
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- wc ( i ) 

(fclKU 0<X^0. 5, m^O, M 2+ ; 2fli<D&JK 
-Y^y, M 3+ ; S^ffioO^Jl^^rV, A n "; nfficDT-;*- 

[»3ft* 4 ] iiME-JKst ( i ) icisrts A«-t LT. 

A-tf>#«»H n A(0«#Rt}ilS p K a AS 3 »±-C*>-5 

-we (2) 

-jR* (3) : M 2+ a- X )M 3+ xO((i + x)/2) 
(fcfc'U 0<X^O. 5. m^O, M 2+ ; 2ffiG9&Jl 



jk^c (i) r^^ti^w Kn^;ut^ nn<fc-ft*-e* 

M 2+ a-x)M 3+ x (OH) zA n '(%/ a ) • mH 2 0 
Mo 

10 [»*«5] 'iEWKa^W T 

E-we (2) x^&fr*m*m3izmL<Dm&j&f8.m 



Mga- X )Alx (OH) 2 (CC 3 ) x/ 2 -mH 2 0 

-f;*->\ M 3+ ; 3flfi<0&J(H';*->') 

[«*«7] iftiE-w: (3) tc&^-c, M 2+ ^ Mg 
■Cfc 9 . *>>om 3+ ^ a 1 6 \z.&M<DWtim 

jR« (5) y f ^AT/u ; ^- Ffl^^ 



20 



— WC (5) : L i a-y)M 2 W 3 *2 (OH) 6 A n - ( , 



mH z O 



(fc/fU O^Y^O. 5, m> 0, M 2 * ; 2m<n&M 
-iX-lSs M 3+ ; ZmfD&m^jry. A n "; n^^)T-^ 

*#ofiijn*^ 5 m m^Tr-$>6if i - 8 w-rti 
im^m i o ] »#s i - 8 <dv ^r*t^K:E««>fl:* 

[0 0 0 1 1 
[0 0 0 2] 

tCfe-^T, LTO K7Att^«^¥X«*f*: 40 

[0 0 0 3] lfiBMBiia^ r*«8i 

s nc**sixfc-R««»2fcj:ijaf*o5«tt, m& 

[0 0 o 4] m^l#4(im«^i^^UTjo f 9. 
iiS2^b^7^Stt^x.^ so 



***ixfciiirE#«iMfcfc5i«fca^#*.e>ix. mma 

[0 0 0 5] ^F0^»3R*-fey hJ&*feHt|B»E 

P (^OHT^Ff) ^ n -7lOCJ:otl 
«rt"o«as*u, BWSPttfi?B-7 6ii»K7A 

fcfiWPttSiHi s^iSb^ 

J&ft K7^^y-=y^ii 3tc«fco-cf&££*u 
[0 0 0 6] 

[0 0 0 7] LA»L**6h m^W^Sfrffl^fcllift 



[0008] <ae*a«i >t^i«*#^t-^» 



(3) 
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8 7^ W7- 1 0 4 6 3 8f^ ti?9 »C ^D-tr**- h y ^ ^*JIIV\fclMft# 

- 1 4 6 4 2 6#^*L »5S¥8- 2 7 2 2 8 3 4§^$S fiR3SKJC*5^"Ctt. « : F-^JM8*ff*JtofRi"Sfci6cOiR 

zxtt-zztizzv. m^ns&ytmc^y^m^ [oou] ±e<«*s*2>, <«*a«4 

5 7 3 5 9 #i?5- 1 0 7 8 7 7 -*H*SL » 10 XmttM#&»#mtlX & < 1t*>X.* *f-¥*8** 

PIV6 - 1 0 2 8 0 4^, 4MHV7- 7 2 7 4 2f <0*fta*fi< /jloTli 9 £ ^ 5 o fc. 

wsh^7-i 9159 3*&mmK.Emztiit& r *>^btemmz<\,^*im& 

l 0 4 5 6 4*^*coJ:5^*^¥»SS3tffi:#«»o [00 15] £Uhtf>J;5£. »^fcj:5jS«*n^BaJB 

[0 0 10] <a*S«3>«^-¥»8**«:W^« *»«Kl*5*t***4Wli:L"C«o-CV^ 0 

^-CWfrf* w £ J; 9 . [ 0 o i 6 ] 

t^««±rt«fc«r»*r*. WWIfM^fctJtt [*^s»»UJ:5^i"5W8] **W<oe»tt. *9 

Tx »BB¥5 - 1 8 1 3 0 6 WPJV 7- 1 5 2 20 S L«fl Lrt«^JW*tWiai«>«*«»*«T1- 

l 9 6 WS3V8 - 2 6 2 9 4 8 9£ttt«lcEtt 5:^: £rg£ih U ■IKWt^«£U4^Vtt»AaElKft 

«£A*«:tk«i-a(im»r (^y-^v^attt) £is [0017] 

8 5^«, #Bfl¥5- 1 8 1 2 9 Jt*3S©ir»**KllK:*5V^r, fi8»-f 

- 1 3 7 2 6 2 »BH¥9 - 30 5 0 8 3^ XttTTEMtt* ( 1 ) - 

a, #^9-4 4 o 4 8^#mt£tt*tiit8m# (5) -e^sixsfls** rtie>«r»»ur»» 

[0 0 12] <tt3kS«5>tt«S OHKtt) 30 «OTfr*1-*iM^jffiKlt. &tmett«*Btt&ttE 

5„ fflffift«*fflV>fc«£ IT, »BW5-2 10 3 1 [0 0 18] «**^>*ffi*-»*-r5»**J't LT#£ 

9-§^*8L -2 5 0 4 9 7»^«»fcB«SiX TE<0-JR^ (1) (3) T?* 

[0 0 13] -gd^JC, jffi««ttSrgSjhr*^«>ic« (2) , (4) Rtf-IRa; (5) 

1 > T*ttm^¥SEJ83te#£to&-f-6 fctf>. [0019] 

-«5fc (1) : M 2+ d-x>M 3+ x (OH) iA-o/U ■ mH 2 0 

(fcfcU 0<XS0. 5 N m^0, M 2+ ; 24ffiO&Jl-f M 3+ ; 3ffifl>& 

JS-<^"V, A 0 " ; ntt<OT^^t>. n 1 ^±tf>SHfc) 

-|R5£ (2) :Mg(i-»Alx (OH) , (C0 3 ) vz ' mH 2 0 

0<X^0. 5, m^0) 
-j&5£ ( 3 ) : M2 + (1 -x)M3 + xO «i + x)/2) 
(fcfcU 0<X^0. 5. M 2+ ; 2ffi<D&m^*'>. M 3 * ; 3«^*^* 

V) 

— l»a ( 4 ) : M g 2+ a- x > A 1 3+ xO ( (i*x)/2) 

(«U 0<X^0. 5) 
— jftsfc (5) :Li a-v)M 2+ Y M 3+ 2 (OH) 6 A n -(a*Y)/«) • mH z O 
(fcfcU, O^Y^O. 5, m^O. M 2+ ; 2 ffiV&m't M 3+ ; 3*0^ 

M-r^V. A n " ; nm<VT~jr>', n fi 1 fillOSft) 



5 

[0 0 2 0] . 

[0 0 2 1 ] miMUtiiM&£'t&BNBtt+ IMU-cfco-C 
£R, 

3. «*fc«»*icf m<ofcmm 

[0 0 2 2] ±&<D£itzm*ft1BgL&&Xb*lX^tt 
1. <0&*K:j:a 

[0 0 2 3] i-*t>*>, ffig^g¥il^iti 

Ox) £4 9, »»ffc*asffi* I PO*»iRJ8LTiB 
m (HN0 3 ) lc:4«J, fiH»#«^JI«*ft:<0*Bfc 

(h*) ii«»>r^-> (NO3-) t^mm 

^ffitC7K*-<^^ (H + ) J ^58®M'*->' (NO3-) 

h«t«:tt, W» r<*» 

[0 0 2 4] *ISHiKAib«±ffifiR«:ttlE-r4^«) 
ffilcW#L-CV^««<o»*f«:ffofe 0 . -tott*, mat 40 

[0 0 2 5] *fc»JO*»i: It, 
**fMr2*/8*U -#©«**©*BfcttiHK*» 

ffl v k tt®«atn d*$s± 1 4 a* o fc 0 tzft l r , 
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[0 0 2 6] <ffitKlC£%m&m*l<D%£.*fi-X&> 

1. ^mxa, m&xa. 6?ist-jw^4l, * 
« (nox) &±f&-rz>o 

3. a*»ft» < ts«4 i ^)*»^i 5 Rj6L,rffl» (hn 
o 3 ) &&&tz>. 

v (H + ) tvm**^ (NO3-) £{;im«U «8W 
[0 0 2 7] Ji]$3Jtf>iI 9 % tt?9X#ft0BfltiBaSK 

<-tzk&m#>xmmxhz>iztbs m*^Kttv>m<k 
*»*««>-cBire*>5. 

[0 0 2 8] *C-e*JBffl«Abtt. ±I5p<#~XA£ 
-rz^tzntitzo tztzL, ffim*$k£1rZt-BiXh 

[0 0 2 9] ^cr.-c*BHJlHA?)tt. I««noffli* 
ojg««±-ett4<. £<£fi^r:/n-^ Lrmg? 

(NO3-) «r«»-r5f^ffl«:»o«»>r^viR* 
JfcfrO^BfcWUfcBni^^vtfRtfur, 

ftffigtft^K^ BfMBufci&ifc-e* *©-ett4v^»i 

tz 0 B«Wxr4±<»±U4^w^is«BS 

[0030] *»MK*$*t 
jfitt, (NO3-) «r»*i-5ttJt«r«-r5 

SrB*Ufc*C, 3 (mg/ 

1) KT^fcSWW4fc«*»5, 
[0 0 3 1 ] *>4*(c, WW»*|t<rlB*.4v^B*f±T 

xio- 3 (moi/D ^«fi»**«^a*i:«:»i*-r 

>5) SIS«^)B14 (mg/1) <t4S^-C% *B 



(5) 
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W©flM>f *V»*4Mttt, IXIO- 3 (mo 1 X 1 ) 

4-13) 4-14x100%} «±«#r 

[0 0 3 2] #3Sa*JKfLASA-l 
<«ffi«MI> 2, 6-^f/l/7x/-/l/ (S« : L 

CK3 3 9, mwmtiixmtiM) 

<7j/lo?> LPZ-284 (3 3 0 nm, 

ilttl) 10 

( 1 ) ixio-3 (n) <n$mimm lomic, waz 

(2) ±Ei«*^»oTv>5»frfcrt:, as4we<5 

(3) ±SE5«0. Sml^a^h (LCK23 
8, *E«Kl«fc») MO*. i^TCK (2, 6- 
v/^f;i/7x/-/U: LCK3 3 9) 0. 2 m 1 £Afl 

lfi(2 0-2 5t) CtlSM^^^h^fjht 20 
■ IU LASA-noBSRW»:«ot, 
(rag/1) (/n^A^I = N03- 

N) 0 

[0 0 3 3] ■«fc«nRJt»*€:J:9*:*<-*-'5fc*K: 

0 (mg/1) K.T^*lt3a s #*L<, £9 0£L<J3: 

(1) : M 2+ a-x)M 3 *x (OH) 2 A n - (X /n) 
(fcfc'U 0<X^0. 5, m^O. M 2+ ; 2iffi<£>&J! 
^:*->\ M 3+ ; 3 A n "; nffi<DT — * 30 

[0 0 3 8] (1) t/T^SMKn^/W 



3 % (OH) ^^SfaLfctWUBCA"-^,,) • m 

h 2 o ] *- * a* e> 4 3 Bttft-frifc-c? 9 . g*Ji k * ms 
zt&tnhtix^z&* (i) t^sn«/^ k 

(1) : M 2+ a-x)M 3+ x (OH) 2 A«- (X /n) ■ mH 2 0+xHN0 3 
^M 2+ a-x)M 3+ x (OH) 2 (NQ 3 ) x • mH 2 0 + HxA n - (X /n) 



8 

7 (mg/1) EJLT, *fc#£L<tt5 (mg/1) K 

[0034] ttmtz&»zmk'f*>9i#*9v>mk 

^tKH^ h y *i»#*£$& (K-yf-i- h) , yt Kb* 
'77/U;^^7;;7tf-F, TkS&ffclT/i' S — *A 

s^^vu • r ^ / 3i ?/\,m, h y * ^ 

tKn*y"/oW;Vl, hy^^y— /l/7^ 
ynfcf/^/^yS, ^7/rn^£ 4 ^ 

[oo35] xmrnrnxbtt. * 
[0036] rtu*. j»*«ia**i-5^ft immt 

©J:5 4Ji*t<l:**«>«lt LT. ^?^y>. s 

*4fcfr**LT, Tie-j&5£ (l) tvT^n^/^ K 
[0 0 3 7] 

mH 2 0 

(A-) £«MM p *->'*#**lc|Hft (T-^-> 
XAtt36d»-Cf4v^3fts, afcttifcflM>(*->£0«*«4. 

[0 0 3 9] 1"4k*>. ( 1 ) XTFZtiZs^ K 

n^/u^^ K/SsS; CD <0J:5fc:RJ6L 

[0 0 4 0] 



[0 0 4 1 ] ±1E(Z>J:5^. W Kn^/W 

<fco-cffiK-r^>-^K«-r^fcft-e4<, ^r^-r# 

fci«<4*t>Oi:#;lib*i£o 
[0 0 4 2] 1 . ^ Ko^tY h*ft^»tt*Kl^ 



50 



9, »*#Jgfr (»#KJC»G>4Mr**«>-0 dSSKL 

[0 0 4 3] 2. /^Kn^/W UWM*fi. NO 
x#x <3*SMfc«0 ©»»fWB*r#LT^6*#;te> 

[0 0 4 4] *JHWJHAe>tt. ^-Y Kn^/uf^ hSft 



(6) 



^2 0 0 1 - 2 2 1 4 0 
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[0045] ^(D^otMt^mm^WLfi(om±\^±^ 

[0 0 4 6] 1 . -JR35 ( 1 ) Ko 

^ 0 «o-c, eb* (i) ic*5»t-5*ia (ffl^^ya 

[0 0 4 7] 2. RJta (1) tt¥»BB«fcfc*<&-e, 

fcfttfRjtss (i) «^i«K4ot, ffim-t*^ 

»pKa^3gitfc^r-ty^tVW K 20 

p^/n^>r hWfc*4hii, ±BK-r*A--(D*dsr<«^ 

[0 04 8] ^tUlA^^ftiatKl A«~<D&® 

RjjSxS (2) : M 2 *a-x)M 3 *x (OH) 
^M 2+ a-x)M 3+ x (OH) 2 (NOa") x 
[0 0 5 2] ^UfcIUWb«*tt*«»^*#tft* 

i/\ At* fa*. ^«Lfc-»l:R*^r<-«^*fc* 

ttTjSM (H 2 C0 3 ) tteZtf. «»(OpKa2ttl 

o.3 3>^fK:^ «»>r^-^ (co 3 2-) tt«* 

-f^tf*, (2) Sr*^a*«<1"«wtf4J!c 

fr\ 40 
[0 0 5 3] K±^a**-J:o-C. A n "^C03 2 -T-^ 

[0 0 5 4] £fc. A°-tfSC03 8 -Cfc*'M' Kn^/u 

-J«S (2) : Mga-BA lx (OH) 
(tdtz L, 0<X^0. 5, rn^O) 

[0 0 5 8] -JK5C (2) tvf Stl-5A#fli Lttt, 50 
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^T©A 9 -}^lT2 0mol°/ogL i: U < f^: 

5 0 m o 1 %£LbT?fc<5o #S8t<Z> p K a ^ 3£UbT*fc 
5T-ty : A«r<DMr»#)ttmb U-Ctt. OH- (H 2 0 
(75pKa = 7.0) , COa 2 ' (HzCOa^pKa 2 = 1 
0.3 3) , HCO3- (H 2 C0 3 <7)p Kal = 6.3 

5) , CH3COO- (CH 3 COOH<Dp Ka =4. 7 

6) , CIO" (HC1 0<DpKa = 7. 53) , F 

- (HF?>pKa = 3.46) , H P 0 4 2 " (H3PO4O 
pKa2 = 7.20)\ H2BO4- (H 3 B0 4 ^pK a = 
9.2 4), HCOO- (HCOOH(^)pKa = 3. 7 
5) . C2H5COO- (C 2 H 5 COOH©pKa=4. 

[0049] ^iwia^ii-^ (1) -e^Sii*^ 

o A»^C03 2 "t^6/^ Kn^/u^ hfll 

[0 0 5 0] r**>t>. — (1) fcJS^-CA'-tfC 
0 3 2 -T'^^W Kn^/uf-^ h«fc^*tt, RJES^: 
(2) JcJ:o-c*^zJWfcJt* (KBWf*) 

[0 0 5 1] 

2C0 3 2 "(x/2) * mH 2 0 

+ xHN0 3 
• mH 2 0 + (x/2) H 2 0 

+ (x/2) CO2 
[0 0 5 5] 4*5, — (1) K1*5^"C. M 2+ (^lC 
0>2flfiO&JBH':*->' (#Jx.f^ Mg 2 \ Ca 2+ , S 
r 2+ , Ba 2+ , Zn 2 \ Ni 2+ , Cd 2+ , S n 2+ , Pb 
2+ , Fe 2+ ^W^tl, fc^5A,w*lfc:|RJ&$*l*fr 

Al 3+ , Fe 3+ , Co 3+ , Bi 3 \ I n 3 *, 

Sb 3+ , B 3+ , Ti HSW^tfbfu fc*>5A/wftK:lS 

?ti2nm&±<D&mtebte<ox^^xt>£\<\ m 

2+ ^Mg 2+ -C^i9, 7^oM 3+ 7^A 1 3+ -e&3W Ko^ 

[0 0 5 6] J^±^^1-6^. W Kd^W 
ffc**©*fc#*U^«H:. TIE— (2) T^ft 

[0 0 5 7] 

2 (CO3) x/2 • mH 2 0 

[0 0 5 9] 



(7) 
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<#SL^IWtti|> 

1 . Mgo.esA 1 o.32 (OH) 2 (CO3) 0.16 '0.57 H 2 0 

2. Mgo.sAlo.2 (OH) 2 (CO3) o.i'O. 6 1 H2O 

3. MgO.75Alo.25 (OH) 2 (CO3) 0.125- 0.5H 2 O 

4. Mgo.ssA I 0.17 (OH) 2 (CO3) 0.085 -0.4 7 H2O 
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[0 0 6 0] JK««Ctt-jRS (2) <0#&m (X 

Ca 2 *, Sr 2 \ Ba 2+ , Z 
n 2+ , Ni 2+ , Cd 2 \ Sn 2+ , P b 2+ , F e 2+ , Cu 
2+ , Fe 3+ , Co 3 *, Bi 3 *, In 3 *, S b 3 *, B 3 *, 10 

tt*v*) ^, co 3 W^ty c 2 h 5 

COO\ 3 0 4 2 ". C 2 04 2 -« #***AL/CV*4» 

T) as***i-CWCt>* (2) ©fi«rt«>fls*« 

[0 0 6 1] :HMHJHAbtt, R^lcJ:*llM9Wta> 
»±»*fc*1-*W*:3ElclS*Ufclt*. TE-/&5*; 20 

(3) -e***u5fls*«fcff*uvMfc«-e«>*wt«:ji, 

J£/&5£ (3) : M 2 *u-x)M 3 *xO(a + x)/2) + xHN0 3 + z H2O 
— M 2 *u-x)M 3 *x (OH) 2 (NO3) rmHjO 

(fcfcfU z = 1 + m-x/2) 

[0065] -*« (3) -c^sn-sft-aifett. -jr* 

(1) ^$tlSW Fn^W h»fc**£JtlBL 

oh. a»\ H20ott)*ds^ris-e*>$ 
fc#>ic, (3) -e^*n-5fl:**^>ttltf4. -/R 

* (1) -C/fsns^ Ka^^t >r 30 

[0 0 6 6] o£9, Wi^r^^ftflfcif^tt-efc 

<k*;cS>ix-CV><5 0 Sot, -ttst (3) -e^^tu^fb 
**(lNOx^*B*«:it 

[0 0 6 7] -'jRSC (3) fC&^T. M 2 *liteS<0 2lffi 
<D&JR^ tf-V ({3Jx.ll Mg 2+ , Ca 2 *, Sr 2 *, Ba 
2 *. Zn 2 \ Ni 2 \ Cd 2+ , S n 2 *, Pb 2 *, F e 2+ 40 

^) M^ttfta^ 3415^*1^ ^> 

Al 3 *, Fe 3 *, Co 3 *, Bi 3 *, I n 3 *, S b 3 *, B 

3 *, r i^m^f hti, i>h%/vztuz.m7££rLZt> 
tt-eiaftv*) -e*>* 0 M 2 *&u<M 3 *te. w^2tl 

EUiO&JflW* fj^ot^tt) Jli/^\ M 2 *^M g 2+ "C 

^ , ^oM 3 iU i Kn^/w bm<k& 

[0 0 6 8] «oT, -jtt* (3) -e^Sft4<fc*4fc© 50 



[0 0 6 2] 

-)R* ( 3 ) : M2 + (1 - x) M 3+ xO ((i +X )y 2 ) 

(fcrtTU 0<X^0. 5, M 2 *; 2tifiCO&jg-<f 
M 3 * ; 3*©AJS^r^) 

[0 0 6 3] -«a; (3) -e^$n^fl:^«rt:. 

(1) X^$tb^/^ Kn^yuih-f hflftk'fr*«rX& 
(3 0 0-8 0 0t) t»t5:i:(aot#a:i: 

OH, A"". H 2 OdSK(*-r5w tlCiotv --jtt* 

(3) T^£*i5te^£#5<> ::t ::<0BMK&S 
tt^rasiST?*)*. *ot, -jr* (3) -e^^ix^ft 
antft^iTEBasa; (3) oj^jcsjsl 

[0 0 6 4] 



«f-e, *fc#*Lv^t±TE-jRa; (4) X'ffiZtiZfc 

[0 0 6 9] 

— ( 4 ) : M g (i-x) A l xO <(i+x)/2) 
(fcfcU 0<X^0. 5) 

[0070] -»a: (4) t^$tlSft^*WA*Wi: 

[0 0 7 1] <#*L^ft*«> 

1 . M go. 68 A 1 0.32O1.16 

2 . M go. s A 1 0.2O1.1 

3. M go. 75 A 1 0.250 1.125 

4. M go. 83 A 1 0. 170 1.085 

[0 0 7 2] 4*\ ±Efb^*tt, JBffl*&S9£Ay-e 
v*<5»&fc&<5o 1"**>*>, ±Ei. <O4kG*V0 

<D&&\Zt±. Mgo.7Alo.3O1.1s- mH 2 0«i:V>9& 

rtSr*i-*^tt>^r*-e**- oh. a-. h 2 

0(DI&m&*5t±X\ OH, A"". HzO^^LtV^ 
i^CTtaOH, A"\ H 2 0<7>£ 

zu^^if^o. iaTt*>ntf, -jrs: (3) at/ 
[0073] Mi-> w kb^/h-^ bfflt&mtm 

«, (3) ©ft**at/±E**«Koft«*Mds 

^T, Mg 2 \ Al 3 W^ft> (^J^fl c 
a 2 \ St 2+ , B a 2 *, Zn 2 \ N i 2 \ C d 2+ , S n 
2 \ P b 2+ , F e 2+ , C u 2+ , F e 3+ , Co 3 *. B 
i 3+ , In 3 *, Sb 3 *, B 3+ , Ti 3+ ^^tfe>n, t 



(8) 



^2 0 0 1 -2 2 1 4 0 
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#*ftfcft*;Litt*v\ lot, *»Wc**v*-Ctt1» 
[0 0 7 4] -«3*; (i) ftt/-««: (3) icio 

V^T, Al©*A^»:Xtt, 0<X^0. S^fc* 

if«jfcft©Kjfcj»»«>aja^e»«:. o. 2^xtm 

£L<. #K0. 2 5^X#B*U\ XflO. SWT 
■CfclxtfiV^, J&**it* LTttO<X£ 1/3 
(0.3 3) OflSHfri M 3+ ri* 

1 : XO^fflttO. 25^X^l/3t^ 

So 

[0 0 7 5] fcfc. Kb^/W hWfc* 

*«rje«Lfc»tflft L-C, ^¥2-8 5 8 6 2#4*« 

<^®JI^Ir£-£3r<!;T% «XfM>fluh;**y--*r 

-jR* (5) : L i (i-y>M 2+ yM 3+ 2 
(fcfcU O^Y^O. 5. rn^O. M 2 * ; 2 iffiO&M 
-f;*->\ M 3+ ; SflfiO&JSl'f A n " ; n^fficOT^^ 

nttl^±oaE«) 
[0 0 8 1 ] yf^A7;l/^-h»b^t), 

SJSa: (4) : L i (i-y)M 2+ yM 3+ 2 

. Li (1 -y)M 2+ yM 3+ 2 

[0083] *tl-c *mmmA<D®.tt\c£ti&-f&i£ 
(5) -e^$*t-5y^^AT/w^^-hS^t:^t>, ■ 

[0 0 8 4] *fc, yfi)A7/^^-hSjfe:^{co 

*; p K a 3 7^tV ^tt^I#, 

fro *>*>5A/, yf!?A7^;^-M^»^t 

[0 0 8 5] ^iil^ttfci: 5 fc, 
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[oo76] ( i ) nME^«T?tt= B-^flfert* 

[0 0 7 7] (2) B9E^«"eil, Kn?/HM h 
10 Wk«**«56*^*H»«-****"CV^«^K:»L 

[0 0 7 8] (3) «HB^«t?tt. /^KD^/Uf^h 

[0079] )B*«5t^#i-5^ft<o+-e, 
<frfi*«>MG>JUWil* L~Cf*. (5) WSns 

[0 0 8 0] 

(OH) 6A"-((i + Y)/ n ) • mH 2 0 
30 T;fc>9. 5B»<i:RJC* (4) ©J: 3 KIRK LT. 

[0 0 8 2] 

(OH) 6A"-((i + v)/„) • mH 2 0 

+ (1+Y) HNOa 
(OH) e (NO3) <i*fl ■ mH 2 0 

+ H(i+y> A n -((i + y/ n )) 

[0 0 8 6] *«W^«r:oJ:5*?f|^sfc*fc«), * 

50 «**o^y-=>^*©**< 



(9) 



#8H 2001-22140 
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Ml yi?«rfflV^«^WSS«^i£<»aUTV^. * 

h y yw&mtitiktm^&tix^Zo mE<nm^ 

-o^<0fi, *<<o»g\ JS#*T&So A 
ft. BMoo o**>fco ^>*n*#*M m) EJi±-e« 
[0 0 8 7] ^*iki»Lr#*Wf±, »*JH^a»w^- 

lot, *«W«r«v^-5^. ^ct^-hyy^* 
air**- H y y^^rMv>feil«^jS^BoK#^ffllH 

[0 0 8 8] *»w-ett v Rf»«**i:l«t5© 
j&<D-oft, teRT?*>-5. SttWfc 

#«JCf45F*«aS3^ 5 0m mi^T. ^KlilO/im 

[0 0 8 9] 4*5. R#»J£tt#fc: L-C«**tf«ffit;: 
<4*iv*3»**r»ac*V<?**- rtut, Rtfffl 

B&Jfc»*ft* »#»J<D¥*SttS*S 0 . 05-3// mIS 

[0 0 9 0] »*S>J^SlJCO^^UV^ffi<t LT> W&h 
JcU^i»»*JdS#tf <bti^o wftfi, «»3J£SM§4fl& 

T% «3te*^»#*J^&*lt«Ttf> 2 5i <9 0*ffi"eff 

[0091] i. wmtiritwtm*> ac««*#t-a 
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[0092] 2. ®wti,tzi&mmb&ft»kzmr%& 

S4JtereB(ESifrS. ft#«W#B»rbUA: 
j: o r S ft 3 o 

[0 0 9 3] 4*\ B^Lfc«*»*«M^*»*fc 

10 (D£«jrfS£. KB^»0^fc*tCfSCJxT. 7C<08fcfc 

[0094] nfz. T*>9t#M&$*ititmi«m (« 

[0 0 9 5] Sfc, !6*«#ftV/Xft»#»J«:iRittL 
20 fcM««WrtSSWc#Lr3»K'TO4«y hti- 
4< 4o&»*K, ^ yft^^^y h£*<^T* 
SFtr 0 

[0 0 9 6] »*#]<OJt«ffi«ftl m 2 /gJ^_L-e£>6 
^tfi:'9»t:<o|^jJt^)^/h^<4 , 9. C^WMP^rtit 

ft, it^a^/h^^fc*^. ffl»>r^>w«ft»ja*^ 

©ft, -ittfcit*aiar^**^»*ft, 

m&'h^* (imVg*i) a-^^ft. wie»*^,jx 

S<4oTL*5fc«> - eft4v^^#^?>Jx* 0 J:9$f 
^UV^^©^CO^Sft2m 2 / / gi^±, 
®ffl(t8-5 0 0m 2 /gtfe6, 
[0 0 9 7] 4fc\ *«Wt^i3ft*lt*ffi«[(!:ft. 2 0 
0 m g <DU- y ^/u^r 10 5ttl5 ^fflAllKfttfHM 

40 iu ^§»*ffi«r«S3e«^/^y-^i 2 (»»r 

4it~?*%m «rffli\ »*^«:ftf UTTBETiSfe 

[0 0 9 8] »«JHftiMfc-e»v^t>J:v^U «*©» 
#«ISrffl^*rt>«tv\ JEd, 3|c^©S«i^:^S4ip4v^ 

<d#bkx\ &#mtmm^fete#>ft<ombLx* m®m 
t $ ^mmtttitm* m^»<tm±M. mm%m4t&$± 

50 #J» , Jt<c*JB (HALS) , ftSO. 0 0 5-0. 



(10) 



«H» 2001-2 2 140 
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njfgK^^^sJS, >-y nisn 

[0 0 9 9] IMk:B8±)Pj«:»«JI(i»ffl1-St. BMfcBS 

[oioo] »»#J«\ *<o**«v^rt>J:v^ ^ 
*j*t*lif*«n«>BS±9!i*«)ttT*«r/h4 < f S ^ t# 

^rr!iy», *-u-r>®e, 

[oioi] 4*5, mrn^ *^m®M'<c%im&m*:ft 
it. mtfcm&t<oim&&&< 4 

XrfM 3mg/l J:0*#4«*:^1-r^iSfcS. 

8rf6 0 o£9, *fiS«S ^ aS:Lrv^4^W»'r^>fft» 
#3® UEHJ&C «fc 3 ft**** I3mg/1BT^5 

[0 10 2] Ri»]**#*fcJi*1"SBK '>4< <tt> 
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■Cil«»*A7^4ofc!9, »*»J^a^3ttf-lE¥Stt 
T\ Hft^Fft<t4oTL*5 w^^fe^o tot, »* 
3H«r«*ff»c:«— Kitt#-c#ixfi^o J: 5 4»*«W«: 

fin&, !3 3(c^-rcJ:^4^v-K^*^«-^ 

[0 10 3] /y^Wlt^ffi^^i^ ^7'> 
<7>^<0ft£liO. 5 — 5 Omm^l L< , 1 - 1 

10 y7^1ig«C/^, 5 0mmJ:9gV>tifS 

1 — 200 f--/^^s L < , 3-50 xn— /U 

olta<45, 
[0 10 4] 7*7 5 0 0*/c m 2 — 1 0 

c m 2 d*#3 L < , fC1 0 0 0$/c m 2 - 5 ^ 
*/cm 2 #ff*U\ 5 0 0*/cm^It^5i:, 
20 ^£€<0WIHasjE£< 4 oTft#»jas^ffl 
<4oT#-4fc*#«L<"4 3 % 

mttzt. coj:-5 4«*K©^^'>**«*-»arr* 

[0 10 5] 7'7^0W(j:, u-3>\ T^y/K 

#y r ^ b\ #!/3i*fvK ^yxf uy, ^y7 , Dt' 
vjyjj k &mm&) *mi<^zkx\ ^7^ 

30 [0106] yu- h«(0»*^£fflv^»^ai. 
[0 10 7] a — 7#^S6*^£ffl^*»-S\ n — -7 

[0108] 4*J, ft¥*lfiJ 

^iS^7^yM}:f6) :tMlt-fc4. 3E 

{C, 0 5^1"cfcp(C, ^3 1 JC^l 1 - 2 0 mm, J? 
$ 1-1 0mmSl^^y^3 2«r«Je*(C#*f+Jt 
X (10° ^0^8 0° ) »SWn-7 3 0« 

50 [0 10 9] L*9S«aft?HlE£ 



(11) 



ftffl 2001-22140 
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S*5rid«"e#«. 2fii^TL 
[01 10] 4ib\ 02-04 -ett. SMrtM* 2 0 

3t#^^ y-->^n 3 £-&*«S2 ^ratcR 
R#Sivca»&, «**0>*Ba»fc (^y-^y/8i 

p— 7 6 y-=y^8ti 3^©nnicRH' 

(Olll] 3S£. ^^^joVMT*i. K*»J«r**-r 

i\ 20 
y-^y^n 3<o^h^-- ^sio^i^ ^«>»#« 

#<z>^ y-^v^Bi 3©Bht- ^IS Mlh-J— # 

MHOKh:*— (i5?aht-) «ottt, 
J9S h^-M<0*##»**l*« k*--*<0»fr»lc4 

[0112IO45, COJ:^;^^. V 
£51^ JHh-^- *»^*KiiBafta»^R«:R»t-C*J 

y-? \s- v<nmm\ t Lxmm £ * * ^ £ t *rt£T-£> 

So 

[0 113] r<HBj »#<BW«:ffl^^ft^»J«>«i:L-C 
[0 114] JEfctfU «3fe#^»#»J<o»**i««« 50 
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Mff*>*i*£«is*-5*>»t-Cttftv\ tot, WttfH 
4<OJ:5 4J6Wc*5V^T, (o — 7) 2 0SrS 

y"/ (SmmJ^lT) t«otiLT*i 
7^fl;l:j:o-CStW2 OtcSEE 
S:Hl»i-5w^-e, i^M2 0^Iic#f Ltv>5 

£S 0 Htft R3t»4L-C-R* (1) *>*^fi-» 
* (3) r^£;!xSflS*»£^fc*8\ 

(xii^^i^@mffij: 5 9t.r^^fii^mro 
<ommmt&b<omm£.±'*x* 

[0115] iMW^S**^oMfiig 
»^*>*&W44v\, «x.tfig8fc*H-J:5fc, ft*?!® 

«Uc»*S*L6tO-ett4<, 

[0 116] K±a^<X*fcJ:3^ ##Wfc:i3V^ 
8t«loit*ft, HIKtOttli: 

fire>»JBii s *>sfc>*t-ett4v\ ^t, Meawfrfttt 

^^6:K'$>^^, *oJ:5 4*«36 s a*^* 

io 1 1 7] mtimtti&fttttt\*xtmn*fmbT& 
*j*jfc#L4»t*ttf4e>4^^t-er±4< , 

®«StixoKJba*^hS<4S^"C, ®«ttiA-^« 
«tc-|ElJ!5A±off«-e«&#1-i r. Hr\ 
[01 18] U^£i5^ 1 ^^fc «9 ©R**J^a**tt, 
1 c m 2 htz Hng-5 0 0 Mg dS# 
£L<. 0/zg, IEJ-^1 0ng-10 

M g»iU\ 5 0 0 m g/cm 2 J:9#<<09&;lr#] 

Hf-ft#«3fts*-«c4 6 4l\ »*ffl^««3fe«r*o *C 
»«3^SJx5W fr**.*<4S. tit, MJftfSl 

<4S 0 



(12) 



«P0H 2001-22140 
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[0119] *Mmzmmx~z zw&m&mmte. 

7*vy=iV (tK^T^/u^t ^v-y ^y^/Mjyy 

*, =Btf« 79 &Amm® 

£® (V D ) K4;ta::<k#^* ^> ^ 

[0 12 0] #Kl#»Wtt, «**^fi'Jtli[^^^\ 

<ot% »a-e*>s. 1. wcrwr^v^v 

5 #BB¥7-5 7 4 

8*^w#B¥9 - 16690 s^nfcmm<Dm& 

[0121] *38M©HMfc»daS«K:^^-Cv X 
[0 12 2] «±IM!L'CSfcJ:5^ «6Wtt*F5 

[0 12 3] 

(0124] (n»«i) y7->*©a**»ri, 

[0125] <^#* 1 > J¥£ 2 5 /z m(D^@^ (8 

<-*:#«« 2 > 1 0 6 QS««^ft6^a 
— y 

<-Rft^7^Sl>V K =-6 0 0V (£« 
ffi) . I ac= 1 . 2mA , Httft f = 9 0 0 

H z 
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U^-f-fX, Xeroxttfi4 0 2 4 (7 5 

%/von 

<fltX> 3 2. 5t/8 0%RH 
[0 12 6] *Wfc«-e«V^fc*#«Mtfl. M go. 68 A 
I0.32 (OH) 2 (COJ o.ie-0. 5H 8 Ofc^5*& 

W-m&MteO. 5 5 /xm, Jt^ffiffltt 1 0 m 2 / g , £ 

[0 12 7] H9i^^X> MiO|«lt2 0112 
ofcO, 10^7^, feJl^^KKfCife- 

tel. ^OttKttu-a^i: Ufdo 

[0128] MfSttt 2 0 fi^3t^ 1 <ir 

£>fc 0 tf>R#»JO»fli»* 0 . Ug/c m 2 -t?foo 
[0 12 9] £1\ &^%}m<DM7£&fti1Zo * 

(ftLhafkME) / («**±*>IE^«iiWfe 
30 Ba+jNUiiHMftS) xi oo (%) 

[ono] ^(o^ 9 5%t^^m^^m^m 

bfttc 0 kz?>X\ **«7©tt*a*MM»*J:5K:. 
z^-Y Ka^/W h^77 y >BrC&SlL-CW£<*C 

[0 13 1] ftfc, i9«k«jASIK^R^KK«rm\ BT 
40 ttflUxofifttrfffliL^. l^2^ft^S&W£»;L 

1 3*ini-e*>ofc. lot, VlktHAl 0 0 0fefefc»9 

^ 1 ^C^-fo 

[0 13 2] (Hft«2) »«JH*TE«>fe©fc*3EL 
if«/U>3 1 tJc^rc 9 <DR#*Jtf>&*ftfi lOng/cm 

2 T^ofc 0 e?»*n9 4%t^ofc, wi&mtHow 
i t-^-fo i zr 2 ^tts^^^ea*©* 

50 i(Hx^*6H^, IiXilMKB^f>f h^AlO 



(13) 



#Bfl 2001-22140 
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[0 13 3] <*J»«2T?fflV^**3H>Mgoi6A 1 
0.3 (OH) 2 (COs) o.: -0.61 H 2 0£V>9*15£ 

f±LTV*4V\, »ltt7mg/U tt:3gffiattl4m 

[0 13 4] (X1KM3-) »»*JSrTEOt>^^«HL 

sijfefisji tmmzLxwm&ftifto 4*5. 

(S^m^l I ftfcfc 9 (0«*SJOjft*l:tt 50ng/cm 
2 r-^ofc 0 (E5a*tt9 6^fcofc, 3fe*«r*l^ 

[0 13 5] <Hi6«!l3T?fflV^lR##]>Mgo.5Zn 

0.17AU.33 (OH) 2 (CO3) 0.165* 0. 4 5 H 2 0 

[0 13 6] (**«4) R*»J&T8e<0fc0>fc*35b 

arteaw 1 9 (Dwmmftmin&Li* 1 m g / c m 2 

T^ofc 0 |H?»9 6%-C$)ojt 9 /BASr^lfc^ 

[0 13 7] <^^j41?ffl^^K^J>|a^ : Mg 
o.eaA Io.320Hi.i 6 t?^^n^<b^o. g*** 3 . 
1 2 mg/K Jfc£ffi«tt 1 5 5 mV g , Wttfftt 
0. T^mTr^^o 

[0 13 8] (H5fe0iJ5) *i»»«rTE©fc©Kl*3EU 
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W£ffi^ 1 ttfcfc 9 <7>»#SJ^a*»tt 1 n g / c m 2 
tfcofco fi?Wi9 4%tfcofc 0 1^2146*^ 
l»jftT?«*iir«aHxi s *b*t>S:^, z*tfl«**^ 

[0 13 9] <«K«5-efflV^lR»3H>*«t, 

10 g / U JfcSMH* 2 0 0 m 2 / g . W-tyfiLmi* 3 ju m 

[0 14 0] mMffiG) R««l«:TB^t<OK:§E3EL, 
&K*tt* **m fcW*KiLTIW*rfrofc. 4*5, 

m 2 T^ ofc Q C3PJ»*ti9 H««tt© 

[0141] <smt«i6-efflv^»3Mo>a*s:: l i 

A 1 2 (OH) 6 (PHO2) o.5-0. 5 7H 2 OT*t$ 
ftafl^#5"C#>£o S**tt2. 50mg/K Jtffl 
20 8(i9mVg, WtiliO. 6Mm-C*>£. 

[0 14 2] (Jfc««l) H 9 2 OfttfR 

*»J 2 1 Srft 0 ^ U HI£#J 1 £ l§!«<0*#TME^8!l* 

[0 14 3] 
[£l] 











3000 


eoco# 


9000 * 


12000 «c 
WAS* 




&o 














*o 










<«*) 


















*0 












MM 6 


*0 










mm 




&0 












itstm 










mm 





[0 14 4] (H»«7) BlOOMfcfflV^(E?» 

<-&^m^ 2>3Dtfw 

* = -4. 5kV (DC) ^yyK^9*^r^ = 
-6 0 0V (DC) 

<K>3llfc« 1 -eJH^fcfcfl>*wi— 
<8W>«Mli 



50 



[0145] la 1 0 tcfc^r. »*#j^a#<fp*irtt** 

Slt5 n g/cm 2 t'fcofc 0 

[0146] mum 1 tB«cLxiKWi**«eufc 



(14) 



^2 0 0 1 -2 2 1 4 0 
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tZo SoX. IffftttJ^l 0 0 ott*>fcO^>«*»?^B'Jix 
[0 14 7] (Jttfc#]2) {31 0^e>a*»*t2 O&tf 
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o % -c? *> o 7t 0 *tt»^j x b ^*tsntv>/ip 

[0 14 8] 
[*2] 

































Jttt«2 















[0149] mmms) hi o©««ki*jv^-c, ib* 

[0 15 0] ft*5, *HS«1?ffiV^**ft7*/U7 7 
*vy avK^Afi, RF-CVD»icJ:S»a*fe€: 



[0 15 1] 
[^3] 























S1H4 (seem) 


160 


200 


100 


10 


H, (seem) 


aoo 


800 








1000 




500 




W (ppm)(SiH4tC^b) 




0.5 


600 


CH, Csocm) 


20 




300 




250 


260 


250 


250 


(Tbrr) 


0.3 


0.3 


0.2 


0.1 


RF POWER (W) 


300 


600 


300 


200 


KJ£ m) 


2 


30 


0.1 


0.5 



[0 15 2] ftib\ ***«Xflv*fc»#3Htt, 

[0 15 3] &JC> 1 0 0;?tt<3»^»*£fTofco A 

oozr*»^LTtar«j[^tt»*u4d»ofc. 100 

11 0 0 0#$>1t*)<Z>2&%:#<Dmtl&l*0. lA (= 



1 x l 0" s Mm) -Cfcofc, ®fft«ftO»ffi«*S:*4 

[0 15 4] (Jt««l3) R«S2 0at«6#«Mt2 1 
30 Sr«« Uft^ofc^tt, fcHMK: LTSMffi*: 

fTofc Q «#»J*-«*#i-»*Uft^±Jw, 18****0 

M»*ft2W8±Lfc. «t«8Xtf*JtlM«^e>. 
n<aaa«OKIKtiU $3fe#^HdJxSa 5 '>ft^S^f-S 

[0 15 5] 
[*4] 



84 £ft^ftCftt«m<PSTffi»jft 





©##1 








mm 


177* 


10 jy* 


30 ^tt 


100 75ft 
























3££ 







[0156] mmm 9) m 1 1 \zm+x 5 
S113, 2 0 &mK*M 21*1 rxomm^ 

[0 1 5 7] mi lo81i:fctt5»*ftW^ 

1-0 



50 



[0158] <^5fcffc 1 >JS£ 30m m^W (Mffi 

<-»:*«» 2 1 -t?fflv\fc<i>o£|5]- 

<-»*^7^>V K =-6 0 0V (^mEE) . I 
ac= 1 5 0 0 ix A . f = 1 • 2kHz 

<mm>nmmi tm- 



(15) 
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[0159] flll Mfc^T. »*SJ2 1 tt, Mgo.75 

A 1 0.25 (OH) 2 (C0 3 ) 0.125- 0. 6 H 2 0£V^ 

cOT^^o 4*5, ±i£^ Kn^lM K^tl^co^ 
g', 4SX1I4 13. lmg/ltfcot 8 ^fryy 

»«tsfl»o±ia/N>r Kn^/w h t 

So 

[0160] ^ L-C g*#SJ 2 1 fcHfc*»*t (^ 7 V) 
2 0*3»S*i-Cfc!K a*»«-2 0O@<Bfc:flSo-c, 



10 
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4x£ 0 Htf&ffi^ 1 9 ©»#»J<0»**l* 5 0 m g 

[0161] IWJWtrffofc. 6 0 0 OtfcOft 

Lfc>:5, 1 2 /zmtfcofco flfcoT, ll*m^ 1 0 

[0 16 2] (MM 4) &#*M#2 0&tffK*ai2 1 

ffofc. MHH«rJflv*T^4v*fci&tc, 3 0 0 0W^ 

[0 16 3] 
1^5] 











2fetf 




2000 & 


4000 tst 


6000 & 






mm 


©as 








£0 























[0 16 4] (SMfcfillO) J»«9&*5V^-C, -fc«r 
ffifl**2 itZfiimirZ'^ T x S 1 <D&9t9EE1t ( I AC ) 
Sri. 7mA\cmim£-£. lf«t!i^ltt*>fc9^»*»J 
tf>S*Jfi£ 5 0 0 m g / g m 2 fc LfcSWUi, Utt^H 9 
t^(:Lti^^?r?foto 4 0 0 otti»^«tf>as 

10 16 5] (ttmm 5 ) t mmmt*tem u* 



[0166] 
[*6] 



$6 %J6CT ioftqcftflg*j g 





at; 




mm 


2000 Ifc 


4000 


6000 ft 
























Kit 



[0167] inmm \ 1 ) y^a 7-n*^nmmz 

t^S^Iirltil 2 0K««rW«Ufc3P, Hi 3 
©J: 5 43*11^ mi 4 0J:5Jc*»(7>«*ff^te 3 PI» 40 

IiC(^?K7^ («^.tf»IBBg6 3-3 0 1 9 6 0# 
4«g«ce*3ftfcfcG» SHJWHLfcfflW^ X to bote 

[0168] 01 2ic^^r, 9tmmBtxm«« 
ttftnmmi km-<Di><o*m*iz 9 tut, is&aw 

1 fohtz V <D^m<Om^Mit 10/ig/c m 2 T'£>o 
[0169] 50 



<«*<*i > nmm 1 x*m^tii>(Dtm- 
<-wt^r^s 1 > mmmi tm- 

Ktpmfe^/], h7> 1 0 7 Q c m <D$IRb ~7 >f f\sJ* 
<— &(E^X>f 7*> +3 0 0-4-1 0 0 0 (V) 

[0 17 0] *T. -*fi*ft*«>«S*rffofc. 4 

-»ce^^= (+B!HE^^h±Oiij«j8!t) + M 
X 1 0 0 (%) 

[0 17 1] 9 5%^^5JB^(B3P»W# 



(16) 



#12001-22140 



29 

[0 17 2] 6 0 0 0%C<D 7 /Vjl y—W&Mth* 

fc 0 ^ot, H^fcb^l 1 0 0 0#Chfz<9 (Dffiftfcomfr 
To 



30 

[0173] 6 ) t mnttt&&M l* 

ofc. -ft(E¥a*!4 9 0%-e*>ofc 0 »^4 0 0 0* 

[0 17 4] 
[&7] 













4000 ft 


6000 # 














Jt*flf«6 








(«*) 


9t± 



[0 17 5] 

[0176] &ft#<D&mcm*i£tiizi&»mte. ■& 

[H l ] «^W***fflv^iii«m*Jfilto«»H-e 
[12] 3M8WO«^K«llKi*5*t4^9^*©a* 
[13] *«W©tl-?W*«^*5*t'57 r ^--"K*«>» 
[14] «BW©«-?WJSBK*5tf*B-^*©Jft* 

[15] «^^tti*M^-»«rar^ 

So 

[16] mtfc<o9v—~>#7\s—y*^n<r>mM 



20 



30 



[17] -R*W*»«aott***tt3»fflLfc. * 
[18] «*fflc#L-CKita«:IW»ttfc»#i-«*« 40 
[19] *«WOj®«^«BO-W^^i-WfDi«*H 
[110] *«W<DBf«t»«Kll«>M©-««:^i-Kii 

[Hi] fcaswo^B-fc**- h y 

[112] «^^7W7-t^?IgI^-^l^ 

[113] *|SME¥^A' h«r«v^fcii«tHAK«0«K 50 



1-efeSo 

111 4] (B¥W^^h*fl^fclB«M*l6ll©«* 

lX*fc5o 

ins] c^«a^<A^h«r«v^fcis«a*S6«©«is 

1T*£>£ 0 

1 «3tK7A 

2 -frmmis 

3 &SSft 
4 
5 
6 
7 



1 0 
1 2 
1 3 

1 5 

2 0 

2 1 

3 0 
3 1 

3 2 

4 0 
4 1 
4 2 
4 3 

4 4 
6 2 
6 3 
6 4 
6 5, 

5 1 
S 2 
S 3 
S 4 
S 5 
P 



n — 7 



22tt£¥n-7 

6 6 4»Pfl|g¥-<A' h5^D-7 




[01 5 J 



(19) 
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